Inhibition of methylation decreases osteoblast differentiation via a non-DNA-dependent methylation mechanism.
S-adenosylmethionine (SAM)-dependent methylation of biological molecules including DNA and proteins is rapidly being uncovered as a critical mechanism for regulation of cellular processes. We investigated the effects of reduced SAM-dependent methylation on osteoblast differentiation by using periodate oxidized adenosine (ADOX), an inhibitor of SAM-dependent methyltransferases. The capacity of this agent to modulate osteoblast differentiation was analyzed under non-osteogenic control conditions and during growth factor-induced differentiation and compared with the effect of inhibition of DNA methylation by 5-Aza-2'-deoxycytidine (5-Aza-CdR). Without applying specific osteogenic triggers, both ADOX and 5-Aza-CdR induced mRNA expression of the osteoblast markers Alp, Osx, and Ocn in murine C2C12 cells. Under osteogenic conditions, ADOX inhibited differentiation of both human mesenchymal stem cells and C2C12 cells. Gene expression analysis of early (Msx2, Dlx5, Runx2) and late (Alp, Osx, Ocn) osteoblast markers during bone morphogenetic protein 2-induced C2C12 osteoblast differentiation revealed that ADOX only reduced expression of the late phase Runx2 target genes. By using a Runx2-responsive luciferase reporter (6xOSE), we showed that ADOX reduced the activity of Runx2, while 5-Aza-CdR had no effect. Taken together, our data suggest that decreased SAM-dependent methyltransferase activity leads to impaired osteoblast differentiation via non-DNA-dependent methylation mechanisms and that methylation is a regulator of Runx2-controlled gene expression.